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METHOD OF FABRICATING PIPE FOR 
ABSORBING FUEL EVAPORATION GAS FOR 

AUTOMOBILES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of fabricating a 

pipe for adsorbing fuel evaporation gas for automobiles. 
2. Background of the Related Art 
Existing exhaust gas regulation is applied to both exhaust 

gas released from a tail pipe and evaporation gas (e.g. volatile 
organic compound: VOC) generated from an automobile. 

Typically, problems associated With the exhaust gas are 
addressed by an engine or post-treatment technology, but 
problems associated With evaporation gas are di?icult to cope 
With and address as they are involved in the entire structure of 
the automobile. 

Such evaporation gas becomes a main source of the forma 
tion of optical smog and has oZone for its main ingredient. 
Evaporation gas regulation is largely divided into non-fuel 
regulation and fuel regulation. 

The non-fuel regulation is designed to regulate evaporation 
gas released from an automobile besides a fuel supply system, 
and the fuel regulation is designed to regulate evaporation gas 
generated from the fuel supply system. Particularly, in case of 
the fuel regulation of evaporation gas regulation, it is dif?cult 
to satisfy a regulation level of the evaporation gas. 

For the fuel regulation, almost all of the evaporation gases 
are generated in such a fashion that When an automobile 
engine is stopped, evaporation gas is generated from a fuel 
tank and ?oWs backwards to an intake air supply system from 
Which air is supplied so as to be discharged to the outside of 
the automobile. That is, the evaporation gas sequentially 
?oWs out via the fuel tank, the engine and the intake air supply 
system. Also, as another discharge path of the evaporation 
gas, the evaporation gas ?oWs out from the engine to the 
intake air supply system so as to be discharged to the outside. 

Since such evaporation gas occupies more than 50% of fuel 
evaporation gas from the automobiles, the collection of the 
evaporation gas ?oWing out from the intake air supply system 
is the easiest strategy for complying With the evaporation gas 
regulation. 

FIG. 3 is a graph illustrating comparisons betWeen an 
intake air supply system and a general exhaust gas regulation 
system in terms of the amount of hydrogen carbide (HC) 
emitted from the intake air supply system and the general 
exhaust gas regulation system according to the siZe of auto 
mobiles. As shoWn in a graph of FIG. 3, it can be seen that as 
the siZe of vehicles increases, the amount of hydrogen carbide 
(HC) released from the intake air supply system also 
increases. Thus, it is necessary that hydrogen carbide (HC) 
released from the intake air supply system should be 
removed. 

Methods of removing the evaporation gas are largely 
divided into tWo cases: a ?rst method of basically suppressing 
the generation of the evaporation gas, and a second method of 
removing or adsorbing the evaporation gas Which has been 
released from the intake air supply system. 

The ?rst method is to basically suppress the evaporation 
gas to be generated in consideration of the entire system of the 
automobiles such as a fuel system (connection portion and 
fuel tank), an engine system, etc. HoWever, it is dif?cult for 
the ?rst method to cope With the evaporation gas regulation as 
the entire system must be taken into consideration in terms of 
cost and method. 
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2 
The second method, i.e., a post-treatment method, is to 

alloW the automobile to be equipped With a component for 
removing or adsorbing the evaporation gas released from the 
intake air supply system since the amount of the evaporation 
gas emitted from the intake air supply system also increases 
as the displacement of the engine increases. 

Speci?cally, the second method is one for appropriately 
coping With the evaporation gas regulation in Which the 
evaporation gas from the intake air supply system that occu 
pies around 50% of the total emission amount (in case of large 
vehicles) of the evaporation gas is effectively eliminated or 
adsorbed so that the release of the evaporation gas from a part 
of the vehicle can be e?iciently suppressed. Thus, a hydrogen 
carbide (HC) adsorbent is conventionally installed at the 
intake air supply system side to cope With the evaporation gas 
regulation. 

To this end, there has been proposed various evaporation 
gas adsorbing methods. As one method among them, acti 
vated carbon is installed at the intake air supply system. But 
such evaporation gas adsorbing method can have problems in 
that the back pressure of the exhaust gas increases and that the 
installed activated carbon is apt to be broken due to vibration 
occurring during operation of the vehicle, Which may 
adversely affect the engine. 
As another evaporation gas adsorbing method, the intake 

air supply system is equipped With an activated carbon sheet 
fabricated by mixing pulp and activated carbon and com 
pressing the resultant mixture. 

Problems involved With the activated carbon sheet include 
that the back pressure varies depending on its installation 
method and position, and the activated carbon granules com 
pressed against the surface of the sheet are broken aWay due 
to vibration during vehicle operation, Which has an adverse 
in?uence on the engine. In addition, since the activated car 
bon sheet is formed in a ?at sheet shape, in the case Where it 
is installed inside an air cleaner or a pipe, sheet-securing 
means is required to support the activated carbon sheet While 
exerting a certain force thereto. 

Furthermore, the back pressure increases at the activated 
carbon, but the rolled-type sheet With easy installation needs 
a linear pipe to be mounted inside the intake air supply system 
and requires a separate structure Which is capable of supply 
ing the sheet With a certain force When being installed. 

SUMMARY OF THE INVENTION 

Embodiments of the present invention provide a method of 
fabricating a pipe for adsorbing fuel evaporation gas for auto 
mobiles. In an exemplary embodiment, an aluminum-based 
pipe, Whose coating properties and back pressure properties 
are good, is alternatively applied to a plastic pipe portion to be 
connected to an engine. The aluminum pipe portion is etched 
With acid orbase so as to increase its surface area and improve 
its coating properties and is subjected to a thermal treatment 
to further improve its coating properties due to creation of an 
oxidation layer through such etching process. The aluminum 
pipe then is coated at a surface thereof With Zeolite slurry With 
improved adhesion, thereby effectively adsorbing the evapo 
ration gas in terms of performance, endurance, cost and lay 
out. 

In a further exemplary embodiment of the present inven 
tion, a method of fabricating a pipe for adsorbing evaporation 
gas for automobiles includes producing a portion to be con 
nected to an engine by using aluminum material and process 
ing the connected portion into a pipe shape so as to form an 
aluminum pipe, etching the surface of the aluminum pipe 
With a Weak acid or Weak base solution and drying the etched 
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pipe, subjecting the etched pipe to a heat treatment under an 
oxidizing atmosphere, mixing colloidal silica, Zeolite (Si/ 
Al>500) and Water With one another to prepare a mixture in 
the form of a slurry, and then coating the surface of the 
heat-treated aluminum pipe With the resultant slurry mixture, 
and ?ring and drying the coated aluminum pipe at a tempera 
ture of about 300 to 500° C. for tWo to four hours. 

In a further embodiment, the heat treatment step may 
include exposing the etched pipe under the oxidiZing atmo 
sphere at a temperature of about 200 to 4000 C. for about a 
half hour to about one-and-half hours so as to produce alu 
minum oxide on the surface of the etched pipe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Objects, features and advantages of the present invention 
Will be apparent from the folloWing detailed description of the 
preferred embodiments of the invention in conjunction With 
the accompanying draWings, in Which: 

FIG. 1 is a sectional vieW illustrating a pipe for adsorbing 
fuel evaporation gas for automobiles according to the present 
invention; 

FIG. 2 is a graph illustrating comparisons betWeen the 
present invention and conventional prior art in terms of a gas 
puri?cation rate of a pipe for adsorbing fuel evaporation gas 
for automobiles according to the present invention; and 

FIG. 3 is a graph illustrating comparisons betWeen an 
intake air supply system and a general exhaust gas regulation 
system in terms of the amount of hydrogen carbide (HC) 
emitted from the intake air supply system and the general 
exhaust gas regulation system according to the siZe of auto 
mobiles. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiment of the present invention With reference to the 
attached draWings. 

Embodiments of the present invention are directed to a 
method of fabricating a pipe for adsorbing fuel evaporation 
gas for automobiles in Which an aluminum-based pipe is 
alternatively applied to a plastic pipe portion to be connected 
to an engine, the aluminum pipe portion is etched With acid or 
base, is subjected to a thermal treatment, and then is coated at 
the surface thereof With Zeolite slurry. 
Aluminum pipe has advantages in terms of coating adhe 

sion as compared to other similar pipes (e.g. SUS pipe), 
Zeolite as a coating material is nearly identical to other exist 
ing similar evaporation gas adsorbent (activated carbon) in 
terms of evaporation gas adsorption, but further advantageous 
in terms of coating properties and endurance. Therefore, the 
aluminum pipe and the Zeolite may be utiliZed in one exem 
plary embodiment of the present invention. 

In such an exemplary embodiment of the invention, the 
Zeolite may be composed of a porous alumino silicate crys 
talline structure formed of SiO4 and A104 tetrahedrons. Par 
ticularly, since silicon ions having the geometric structure 
such as a regular tetrahedron takes positive charges of +4, 
they maintains electrical balance together With four oxygen 
atoms to thereby preserve electrical neutrality. 

HoWever, since aluminum ions of +3 are bonded to one 
another by four oxygen atoms to form a regular tetrahedron, 
they have a negative charge of —l. Therefore, metal positive 
ions having charges of +1 or +2 exist around the aluminum 
tetrahedron so that each aluminum tetrahedron can maintain 
electrical neutrality to thereby attain its structural stability, 
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4 
and since the metal positive ions have an ion-exchange capac 
ity as an inherent property of the Zeolite, they can be easily 
substituted by appropriate positive ions, if necessary. 

Synthesis of Zeolite is carried out in such a fashion that an 
aluminum solution and a silica solution are mixed With each 
other so as to form a gel mixture, and the gel mixture is 
subjected to the hydrothermal reaction. 

For the structure of the Zeolite, there are many kinds. As 
examples of the structure of the Zeolite useful With embodi 
ments of the present invention, MFI, MOR, BEA, etc., can be 
used. The Zeolite is characteriZed in that the number of oxy 
gen atoms forming the pore entrance thereof is 10 to 12, and 
the diameter of the pore entrance ranges from 5 to 8 A. Such 
structure of the Zeolite is very suited for a hydrogen carbide 
(HC) adsorbent. 

In addition, since the MFI, MOR, BEA, etc., are synthe 
siZed Zeolites, the ratio of Si to Al is relatively freely con 
trolled through the adjustment of the composition of a mix 
ture for synthesis.As the ratio of Si to Al increases, adsorption 
and adhesion of the evaporation gas also increase. 

In an exemplary embodiment of the present invention, the 
Zeolite having the states and properties as mentioned above is 
mixed With colloidal silica and Water, and is subjected to 
Wet-type milling to thereby prepare a mixture in the form of 
slurry. Subsequently, the aluminum pipe is coated at the sur 
face thereof With the slurry mixture. The colloidal silica used 
in this exemplary embodiment is acidic, and it is coated on an 
oxidation layer formed on the alumina surface so that adhe 
sive property can be secured betWeen the colloidal silica and 
the oxidation layer as Well as crack and release of the coating 
surface of the pipe can be prevented. 
An exemplary process of fabricating a pipe for adsorbing 

evaporation gas for automobiles according to the present 
invention Will be described in detail hereinafter. 

First, after a plastic pipe portion to be connected to an 
engine has been eliminated, an engine-connected portion as a 
substitute for the plastic pipe portion is produced using alu 
minum material and processed into a pipe shape so as to form 
an aluminum pipe. 

Second, the surface of the aluminum pipe is etched With a 
Weak acid or base solution to Widen the surface area of the 
pipe, and then is dried. 

Third, the etchedpipe is exposed under the oxidiZing atmo 
sphere at a predetermined temperature (i.e., about 200 to 4000 
C.) for approximately one-half hour to about one and one-half 
hours so as to produce aluminum oxide on the surface of the 
etched pipe. Forming an aluminum oxide layer on the pipe 
surface is to improve easiness and adhesion of the coating as 
the coating material is an oxide. 

Fourth, colloidal silica, Zeolite (Si/Al>500) and Water are 
combined With one another to prepare a mixture in the form of 
a slurry, and then the surface of the aluminum pipe heat 
treated in the above third step is coated With the resulting 
slurry mixture. 

Fifth, the coated aluminum pipe is subjected to ?ring and 
drying at a temperature of about 300 to 500° C. for about tWo 
to four hours. 

Accordingly, in a pipe fabricating process according to the 
present invention, the aluminum pipe is used for the purpose 
of improving both coating property and endurance. Further, a 
Water coat (alumina+Zeolite) is coated on the surface of the 
aluminum pipe so that Zeolite is securely adhered to the pipe 
surface, and hence the Water coat is not peeled off in spite of 
strong mechanical or thermal shock. The Water coat has been 
previously fabricated by directly alloWing an aluminum 
structure having a double-layered particle With aluminum and 
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aluminum oxide for a catalystic support to be contained in a 
solution in Which an active catalyst precursor is solved. 

Referring to FIG. 2, in the state Where 0.3 g of fuel is 
injected into an engine, there is shoWn a result of comparing 
a Zeolite-coating scheme in Which Zeolite is coated on the 
aluminum pipe according to the present invention, and an 
activated carbon extruded or activated carbon sheet-installing 
scheme, in Which the activated carbon or activated carbon 
sheet is installed at the intake air supply system according to 
the prior art. Respective vertical bar graphs represent gas 
puri?cation rates. 

In this case, considering the fact that the effect of reducing 
evaporation gas is proportional to the surface area of the pipe 
portion Which is connected to the engine and With Which 
Where the evaporation gas comes into contact, since the sur 
face area of the aluminum pipe is relatively small than the 
installed surface area of the extruded activated carbon, the 
inventive Zeolite-coating scheme has a gas puri?cation rate 
loWer than the activated carbon-installing scheme according 
to the prior art 1 but higher than the activated carbon sheet 
installing scheme. As a result, it is evaluated that the inventive 
Zeolite-coating scheme has a higher speci?c surface area. 
As described above, it is can be seen that the Zeolite 

coating scheme of the present invention is nearly similar to 
the prior arts 1 and 2 in terms of a gas puri?cation rate, but is 
more e?icient than the prior arts 1 and 2 in terms of back 
pressure, endurance, layout and costs. 
As apparent from the foregoing, according to the method of 

fabricating a pipe for adsorbing evaporation gas for automo 
biles, an etching layer and oxidation layer are formed on the 
aluminum pipe Which is favorable in terms of coating prop 
erty and back-pressure property, and then an evaporation gas 
adsorbent is coated on the formed etching and oxidation 
layers, so that it is possible to cope With the evaporation gas 
regulation as Well as attain an advantageous effect in terms of 
performance, endurance, cost and layout. 

While embodiments of the present invention have been 
described With reference to the particular illustrative embodi 
ments, it is not to be restricted by the embodiments but only 
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6 
by the appended claims. It is to be appreciated that those 
skilled in the art can change or modify the embodiments 
Without departing from the scope and spirit of the present 
invention. 
What is claimed is: 
1. A method of fabricating a pipe for adsorbing evaporation 

gas for automobiles, comprising: 
etching a surface of an aluminum pipe With a Weak acid or 
Weak base solution and drying the etched pipe; 

subjecting the etched pipe to a heat treatment under an 
oxidiZing atmosphere; 

mixing colloidal silica, Zeolite (Si/Al>500) and Water With 
one another to prepare a mixture in the form of a slurry, 
and then coating the surface of the heat-treated alumi 
num pipe With the resultant slurry mixture; and 

?ring and drying the coated aluminum pipe at a tempera 
ture of about 300 to 500° C. for about tWo to four hours. 

2. The method set forth in claim 1, Wherein the heat treat 
ment comprises exposing the etched pipe under the oxidiZing 
atmosphere at a temperature of about 200 to 4000 C. for about 
one-half hour to about one and one-half hours so as to produce 
aluminum oxide on the surface of the etched pipe. 

3. The method as set forth in claim 1, further comprising 
providing an aluminum pipe. 

4. The method as set forth in claim 3, Wherein said provid 
ing an aluminum pipe comprises applying aluminum material 
to a portion to be connected to an engine and machining the 
pipe portion in a pipe shape. 

5. The method as set forth in claim 3, Wherein said provid 
ing an aluminum pipe comprises producing a portion to be 
connected to an engine by using aluminum material and pro 
cessing the connected portion into a pipe shape so as to form 
an aluminum pipe. 

6. An air intake pipe for a vehicle made by a process as set 
forth in claim 1. 

7. The air intake pipe of claim 6, further made by the 
process set forth in claim 2. 

* * * * * 


